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GAME CONNECTION / NETWORKING 


1. What the network communication does for you 

a. Network communication 

i. Single player vs multiplayer 

b. Streaming 

i. Low memory devices 

ii. Fast start up 

2. Under the hood 

a. Replication 

i. Data 

ii. physics 

iii. events 



What the network communication does for you 

■ Allows multiplayer games with little work on the developers part 

■ Keeps all player’s game state up to date 










THE DATA MODEL 

Your game and its current state is stored in the data model. 
The network part of the platform keep the version on the data 
model on each player's device synchronized with each other 
and with the server. This is done as timely as the network and 
the devices allow. 




What changes the Data model? 

■ Physics 

■ Scripts 

° Server scripts 
° Local scripts 

■ Events 


Touches 

Animations 





What is Replicated? 

■ Data model 

° Data 

■ Instances 

■ Properties 

° Physics 

■ Position 

■ Velocity 

° Events 
- Touches 





What makes a game feel great? 

■ Bandwidth 

° The less we need to send, the better the feel 
° No more than a few hundred physics changes per frame 
° Not more than a few hundred property changes per frame 



CPU usage 

° For a game running at 60 Frames Per Second 

■ Scripts should only take around 4 Milliseconds every frame 

Memory usage 

° Be careful about holding pointers to instances 

■ When you don't need them, release them 

Number of players 

° As the number of players goes up, the load on the server goes up. 





What makes a game feel great? Part 2 

■ The game as a distributed physics engine 

° Each player does some of the physics calculation. 

■ Use tools in the developer console to help tune your game 

° Memory usage 
« Microprofiler 


Server 

client 








































Why Streaming? 

■ Reduction of time to get a player started playing the game 

■ Reduces the memory requirement on the player’s device 

■ Possibly reduces the CPU requirement on the player’s device 





What is Streaming? 

■ Only replicate instances near the player 

■ Stream in 

° Add more instances that will be replicated to the player 

■ Stream out 

° When the player’s device is low on memory reduce the number of instances on the player’s device 

■ Minimum radius 

° Region that is guaranteed to be in the player’s device 

■ Target radius 

° Largest region that will be streamed in 


What’s new 






How is the game state replicated? 

■ Instances and properties are sent reliably 

° Some properties are only sent with the latest value 

■ Physics is sent unreliably 

° If physics data is lost, we want the latest, not a copy of old news 

■ Events are send reliably 

° Some are coalesced so we only send the latest 

■ Hint, think about the order instances are created. 

° Some instances reference other instances. 

■ Welds 

■ parents 





Difference between the Server and the Client 

■ Server may not do rendering 

° When in studio, it does 

■ Server assigns which clients are responsible for physics simulation of what parts 

■ The Client might simulate more that the parts it has been assigned 

° Better feel for the local player 
« Speeds up the change of simulation responsibility 






Client Data Model 


Client Data Model 


Client Data Model 




Other New Stuff on the way 


■ Terrain LOD 

■ Network communication parallelizing with server and client 

” Greatly improve performance 

■ Streaming 

° More control 
" Game pause 
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Thank you for your time. 






